In a given graph G = (V, E), a set of vertices S with an assignment of colors to them is said to be a defining set of the vertex coloring of G, if there exists a unique extension of the colors of S to a c ≥ χ(G) coloring of the vertices of G. A defining set with minimum cardinality is called a minimum defining set and its cardinality is the defining number, denoted by d (G, c) .
Introduction
A c-coloring (proper c-coloring) of a graph G is an assignment of c different colors to the vertices of G, such that no two adjacent vertices receive the same color. The vertex chromatic number of a graph G, denoted by χ(G), is the minimum number c, for which there exists a c-coloring for G. The maximum degree of the vertices in G is ∆(G) and the minimum degree is δ(G) and G is regular if ∆(G) = δ(G). It is k-regular graph if the common degree is k (see [9] ). In a given graph G = (V, E), a set of vertices S with an assignment of colors to them is said to be a defining set of the vertex coloring of G, if there exists a unique extension of the colors of S to a c ≥ χ(G) coloring of the vertices of G. A defining set with the minimum cardinality is called a minimum defining set and its cardinality is the defining number, denoted by d (G, c) . We will use standard notations such as K n for the complete graph on n vertices, C m for the cycle of size m and G × H for cartesian product of G and H. There are some papers on defining set of graphs, especially d(K n × K n , χ) (the critical set of Latin squares of order n), d(C m × K n , χ), d(G, χ = k) where G is a k-regular graph and defining set on block designs. The interested reader may see [1, 4, 5, 7, 8] and their references.
The following results can be found in [3] : The following results can be found in [7] :
The following results can be found in [6] :
The followings are useful. If G = C m × K n then, each subgraph K n of G is said to be a row and each subgraph C m of G is said to be a column. If G = K n × C m then, each subgraph K n of G is said to be a column and each subgraph C m of G is said to be a row. It is well known that χ(
In this section we derive d(C m × K n , n + i) for n, m ≥ 4 and i ≥ 0. We start with the following lemma. In the following arrays the non indexed labels denote the colors of the vertices in the defining set of the graph C m ×K n , the indexed labels denote the colors of the vertices out of defining set and the indices denote the ordering of the coloring of these vertices.
. To show equality we give a defining set S of size m(n − 2) as in following arrays. 
and C 7 × K 5 respectively with 6 = 5 + 1 colors.
(3) For m ≥ 4 and n ≥ 6, consider the following arrays,
To obtain a defining set for C m × K n , with m ≥ 8, one can write m = 4t + r where 4 ≤ r ≤ 7 and t ≥ 1 are integers. We successively treat the t above arrays for C 4 × K n and then treat to with the one for
. To show equality we give a defining set, S of size m(n − 1) as in following arrays. 
and C 7 × K 5 respectively with 7 = 5 + 2 colors.
(3) For m ≥ 4 and n ≥ 6, consider the following arrays, To obtain a defining set for C m × K n , with m ≥ 8, one can write m = 4t + r where 4 ≤ r ≤ 7 and t ≥ 1 are integers. We successively treat the t above arrays for C 4 × K n and then treat to with the one for 3r − 3d(G, 3) ≥ 2r − d(G, 3) . Therefore V \ S has a cycle and we use Lemma C.
P roof. The degree of any vertex in
To show equality we give a defining set, S of size n + 1.
If 
